tious diseases also were calculated for shore facilities during the The large increase in the number of women serving in the entire period (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) . Infectious and parasitic diseases Navy has raised questions concerning the effect of infectious were identified using three-digit International Classification oc disease risks on women's health in recent years, particularly Diseases, Ninth Revision (ICD-9), diagnostic categories., 2 Thes= aboard Navy ships. 9 Generally, Navy women have higher rates of diagnostic categories are used by the Department of Defense fc:-first hospitalization for infectious diseases than Navy men. Be-disease classification. Preliminary analyses determined diseas= tween 1970 and 1972, the annual first hospitalization rate for categories that had fewer than 1 new case per 100,000 personinfectious and parasitic diseases in women was more than four years. These categories were omitted from subsequent analyses. times as high as the rate in men.' 0 In later years, this wide Diagnoses were made by physicians, usually at naval hosp'-tals, at the time of discharge from the hospital and usually afte:"
Health Sciences and Epidemiology Department, Naval Health Research Center, a period of observation and diagnostic testing. All informatic-D P.O. Box 85122, San Diego, CA 92186-5122.
used in the study was from official personnel and medics-
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tional, duty assignment, and hospitalization data for all Navy Rates generally increased during the middle-age range, particenlisted personnel on active duty from January 1980 through ularly for black males. Rates were lower for all subgroups after December 1997. Denominators used by.EPISYS were person-age 29 years. years, calculated by a method described elsewhere.1 3 Individual year denominators used for calculating rates from 1980 to 1989 Infectious Mononucleosis are available from the authors. Average annual denominators White women had a much higher rate at ages 17 to 19 years (person-years of exposure) for demographic and calendar year than other subgroups; white men also had an increased rate at subgroups are listed in Table I.13. age 20 to 21 years. White men and women generally had higher rates than other subgroups. Other sex-race combinations had Results homogeneous rates in other age categories.
Specific three-digit disease categories were organized by type Streptococcal Sore Throat of disease as shown in the ICD-9 manual.' 2 This listing by type White women had a much higher first hospitalization rate at is reflected in Table II . Rates are shown only where they ex-ages 17 to 19 years than other groups, although the other ceeded 1 case per 100,000 person years. A large number of groups also had increased rates in this age group. Rates were disease categories had zero or few cases, so further analysis was stable and homogeneous in older age groups, with the 39-years not performed on these. The category with the most cases was and older age group having the lowest rates. 'viral diseases with exanthem" in which varicella (chickenpox) was the most common. Several categories of infectious or para-Intestinal Infections Attributable to Other Organisms and sitic diseases had no more than 1 case per 100,000 person-Ill-Defined Intestinal Infections Combined years and are not included in this report. Hospitalized incidence This category includes a number of specific bacterial infecrates for diseases with first hospitalization rates of 1 per tions (food poisoning), including Escterichia colt, infectious coli-100,000 or higher are shown in Table II . Rates varied from 1.2 tis, and infectious diarrhea. Rates were much higher for women per 100,000 (typhoid/paratyphold, meningococcal infection, than for men except in the 39-years and older age group. The and neurosyphilis) to 133.9 per 100,000 (chickenpox).
highest rates were in the 17 to 21-year age range for women. Incidence rates of first hospitalization for the most common Rates for men tended to be relatively low and homogeneous in all infectious diseases were examined by sex, race, and age with the age groups. following results.
Other Diseases Attributable to Viruses and Chlamydiae and Chickenpox Viral and Chlamydial Infection in Conditions Classified Rates were highest over all sex-race combinations for the 17 Elsewhere and of Unspecified Site to 19-year age group. This would suggest that many of these Rates were much higher for women than for men in all age infections occurred during recruit training. Male blacks had the groups except the oldest. The highest rates were seen for women highest rate at ages 17 to 19 years, but other race males had ages 17 to 21 years. Rates for men were homogeneous according generally higher rates in the remainder of the age ranges. Other to race and were slightly lower in the oldest age groups. sex-race subgroups were homogeneous in first hospitalization Demographic differences for other selected diseases can be rates according to age.
briefly summarized as follows.
Viral Hepatitis Pulmonary Tuberculosis
Rates at ages 17 to 19 years were not high for any subgroup. The incidence rate was higher for men than for women. The The highest rate was for other race males at age 20 to 21 years. rate for Other race was much higher than for white and black racial groups. Also, cases tended to be among older individuals The rate was slightly higher for men than for women and 35-39 410,979
higher for whites than for other racial groups. The highest first
hospitalization rate was in the 20 to 21-year age group. The rate for women was three times higher than that for men, unspecified site (041) and the rate for blacks was much higher than that for other ---,----i',-efor candidiasis increased steadily and had increased almost 1"" g, For summary comparisons of demographic and temporal ig2 changes in rates during the decade, diseases were grouped into three broad types: viral, bacterial, and sexually transmitted (Fig. ing a level of approximately 0.5 per 100,000 in 1994-1995 (Fig.  1) . Viral diseases constituted, by far, the largest number of first 3). Meningococcal meningitis rates varied between 0 and 1.4 hospitalizations. There were 21,346 first hospitalizations among from 1990to 1995. men and 2,702 first hospitalizations among women. The number of first hospitalizations for bacterial illnesses was Discussion 4,402 (3,597 men or 78.6 per 100,000 and 805 women or 191.7 per 100,000). The rate for whites was slightly higher than the Varicella and other viruses and chlamydiae accounted for perates ,000).herate for blackshano th ces. T ghe y n b er of h itaied more than 20,000 hospitalizations among Navy enlisted personrates for blacks and other races. The number of hospitalized nel in the 1980s. in 7 of the 12 categories of common infectious sexually trate of 33.2 per 100,000 person-years, and 381 women for a rate diseases, women's rates were higher than those for men. The of 90.7 per 100,000 person-years). Rates for men remained female excess was particularly evident for meningitis, herpes stable from 1980 to 1989, but rates for women, after declining simplex, early syphilis, gonococcal infections, and candidiasis. somewhat from 1980 through 1984 (from 105.2 to 52.5), in-These results are similar to those reported for Navy women in an creased sharply from'1985 through 1989 (to 135.7 in 1989).
earlier study.I The observed rates of first hospitalization for " Trends in hospital admissions ashore also were evaluated sexually transmitted diseases emphasize the need for further during the entire period (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) in shore-based facilities education in this population. First hospitalization rates also only. The epidemic of varicella that peaked from 1987 to 1989 varied greatly by ethnic and age groups, with whites having ended by 1992, when rates returned to endemic levels of ap-more than double the rate of measles and other viral exanproximately 80 per 100,000 person-years (Fig. 2 ). Viral hepatitis thema; blacks having the highest rates of syphilis, venereal" (A, B, C, and other) first hospitalization rates declined from diseases, and sarcoidosis; and individuals of other ethnic approximately 37 per i00,000 person-years in 1990 to approx-groups having the highest rates of pulmonary tuberculosis and imately 17 per 100,000 person-years in 1995. When the rates mumps. The much greater incidence of syphilis among blacks is for hepatitis A and hepatitis B were examined separately, com-consistent with data reported from the Navy and Marine Corps parable decreases during this period were noted for both types. Disease Alert Reporting system (DAR).1 4 On the other hand, the
Rates of tuberculosis and gonorrhea also declined from 1990 to higher rate for women found in the present study is in contrast 1995, whereas syphilis continued its long-term decline, reach- . 600 Se-Itly-traanuttted to findings from the DAR. One possible explanation might be increase in mumps rates and the concurrent decline in measles underreporting of female cases to the DAR. also may reflect differences in vaccination rates with the monoIn general, the 1980s were marked by downward trends in valent measles versus the trivalent measles-mumps-rubella many infectious diseases, by relatively stable rates of sexually vaccines. transmitted diseases, and by brief epidemic periods of measles, Several investigators have examined the issue of effective vacmumhps, and varicella. The young age of personnel with these cination in the military. In a study examining the cost-effectivelatter diseases suggests that many infections occurred during ness of an immunization program for mumps in the U.S. Army, recruit training. This is consistent with findings of high rates of Arday et al. 5 concluded that Army mumps rates would have to seronegativity for mumps, measles, and varicella among U.S. more than double from 1986 levels for a blanket immunization Navy and Marine Corps recruits. 4 The higher rates of chicken-program to be cost-effective. Although cost figures were not pox among young black men in the present study suggest a collected in the present study, it should be noted that Navy greater proportion of susceptible individuals or poorer immuni-mumps rates tripled between 1986 and 1989, and it is likely zation coverage in this population. Rural blacks may be less that such an immunization program would be cost-effective exposed to the varicella zoster virus, because varicella epidem-under such circumstances, particularly if targeted to the recruit ics are less frequent in isolated areas than in urban areas. It is population. It also has been suggested that varicella vaccination unknown whether the cases occurred in blacks of primarily may prevent more than 7,000 hospital-bed days 19 annually in rural origin; however, urban African-American children also the military. A proposed strategy would be to serologically test have lower rates of immunization.-" Although rates in black personnel with a negative history and vaccinate those without women were considerably lower than in black men, they were protective antibodies.
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2 2 0 Although it was found not to be costthree times as high as in white women. This is also consistent effective among Army recruits, 2 ' this strategy was found to rewith poorer immunization coverage in blacks.' 5 .1 6 duce the incidence of clinical rubella in U.S. Air Force trainees.
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The hospitalized incidence rate of viral meningitis during the Data that were available from shore-based facilities from 1980s was 12.4 per 100,000 person-years, which was two to 1980 to 1995 indicated that trends in these facilities were simfour times higher than the rate reported to the Centers for ilar to those in the entire Navy (including medical treatment Disease Control and Prevention (CDC) from 1980 through 1994. facilities aboard ships or in temporary camps). The majority of The rate of viral meningitis based on passive reporting to the inpatient hospital admissions are to shore-based facilities, and CDC through the notifiable disease system varied between 3 and patients with serious diseases admitted to the hospital aboard 6 per 100,000 population per year.' 7 In contrast, a study based ships or in forward areas generally are transferred to shoreon medical records review in Olmstead County, Minnesota, re-based hospitals for definitive treatment and convalescence. ported an incidence rate of 10.9 per 100,000 person-years,' 8 Analysis of trends for selected infectious diseases from 1990 which was closer to the Navy rate. The slightly higher rate in the to 1995 revealed a steady decline in rates of hospitalization. The present study compared with Olmstead County may be attrib-varicella epidemic of 1987 to 1989, which was particularly asutable to the greater representation in the Navy of persons in the sociated with recruits and junior ranks 2 .4.' 9 and was present age range in which incidence rates were highest (20-34 years) in the Army as well as the Navy, 2 did not recur. The decline in and possibly to closer living conditions in the Navy shipboard hepatitis (A, B, and total) was similar to general declines -in population.
incidence of cases of hepatitis A and B reported to the CDC.23 Active pulmonary tuberculosis during the 1980s was uncom-The minor peak in rates of meningococcal disease in 1994, mon overall in the Navy population, but there were important followed by a rapid decline, was suggestive of a possible very ethnic differences in incidence rates of hospitalized disease. The limited epidemic that year. In contrast, the CDC reported that relatively high rate in individuals of races other than white or cases of meningococcal disease per 100,000 population inblack suggests that more frequent screening for early infection creased in 1994 but did not decline in 1995.23 of individuals in the other ethnic group may be warranted to A limitation of the present study is that individuals with identify those with early tuberculosis infections before they ad-infectious diseases that are usually less serious, such as influvance to active pulmonary tuberculosis. In the Navy, these in-enza, are generally not hospitalized and were not part of this dividuals were mainly of Pacific Island (including Philippine) analysis. Their effect on military readiness may be substantial. and Asian heritage.
The primary strength of this study is the examination of the The higher rate of measles in Navy men than women was entire spectrum of infectious disease categories with a common somewhat unexpected and should be examined further. The methodology in a 10-year longitudinal analysis. This procedure highest incidence rate was in the 20-to 21-year age group, has permitted comparisons in both rates and demographic risk which also was unexpected because most infectious diseases factors, allowing better identification and monitoring of fighare most common in the youngest age group (17-19 years). risk groups. Unlike most infectious diseases, mumps increased from 1984 through 1989, especially in the years 1986 to 1989. It is possible that the increase in mumps may represent demographic
